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ABSTRACT 

Policy analysis consists of evaluating policy options 
in terms of their effects. The analysis is not complete, however, 
until the reasoning has been reversed, starting at the outcome end 
and reasoning back to the first choice (backward mapping). Reversing 
the logic has two effects on analysis; it provides insurance against 
unanticipated effects, and it changes the content of the policy 
options recommended. Using reversible logic also means deliberately 
building into one's parochial (narrow) solution an anticipation of 
others' parochial solutions. An energy consumption example can be 
used to demonstrate how reversible logic works. The forward leg 
starts with a standard set of implements, the backward leg with a set 
of decisions that policy would have to affect in order to influence 
energy consumption. The forward and backward legs produce almost 
opposite results. Youth employment is a complex example of a 
multiple- jurisdiction, multiple-outcome policy. Employment policy may 
have several purposes. Successful implementation consists of trading 
multiple objectives against one another to achieve desired outcomes. 
Other sources of complexity are multiple political jurisdictions and 
variations in the parameters that influence policy. (YLB) 
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Forward and Backward Mapping: 
Reversible Logic in the Analysis of Public Policy 



"Cheshire Puss," Alice began, rather timidly,. . . "Would 
you tell me, please, which way I go from here?*' 

"That depends a good deal on where you want to get to," 
said the Cat. 

"I don't much care where. . ." said Alice. 

"Then it doesn't matter which way you walk," said the 
Cat. 

". . .so long as I get somewhere ." Alice added as sn 
explanation. 

"Oh you're sure to do that," said the Cat, "if only you 
walk long enough." 

—Lewis Carroll, Alice in Wonderland 

* * * 

If I were planning s trip by automobile from Seattle to 
Boston, I could choose s route in at lesst s two ways. 
One way would be to start in Seattle and trace a path 
east on 1*90, the major interstate highway. I could 
follow that highway on my map until I reached a point 
where it became clear that I would miss my destination if 
I stayed on the highway. Then I could adjust my route 
north or eoufch to arrive in Boston. Another wsy would be 
to start in Boston, look at the alternative routes head- 
ing west, choose the route that seemed most closely to 
approximate the rough latitude of Seattle, follow it 
west, and aa I approached Seattle, adjust it north or 
south. In fsct, if I were interested in finding the most 
efficient route, the most scenic route, or the *ne that 
would take me cloaest to my sister in Denver, I would 
probably use both techniques. 

* * * 
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Decision tree* are a commonly-used technique for 
analyzing sequential decisions affected by chance. To 
conatruct a deciaion tree, we first break a complex 
problem into a aeriea of choicea (deciaion nodea) and 
uncertain event* (chance nodea). We then arrange those 
choicea and event* in sequence from the first possible 
choice to all poaaible out cones or end valuea. The 
branchea of the deciaion tree describe alternative paths 
to a variety of end valuea. In thia form a deciaion tree 
is a uaeful descriptive model, but it ia utterly useless 
aa a normative model— that ia, aa a model for deciding 
which path to take. To uae a deciaion tree for this 
purpose, we must aaaign values to the payoffs 
aaaociated with each node on each path. We do this by 
"folding-back" or "flipping" the tree. Folding-back or 
flipping involves using the values at the ends of various 
branches to aaaign values to specific nodea along each 
path. The model works, first, by laying out sequence* of 
choicea and eventa, and then by using end results to 
assign values along each path. 

* * * 

Physicists and astronomers are currently converging on a 
theory of the origin of the univerae. The theory began 
in the 1920a with the discovery by aatronomera that 
other bodies in our galaxy are receding from us. This 
discovery led to the "big bang" theory, which hypothe- 
sizes that the universe had its origins in a single large 
explosion of enormously dense matter some 10 to 20 
billion years ago. In search of a way to test this 
theory, physicists have hit upon an ingenioua idea. If 
the big bang did occur, they reason, the universe must 
have been an undifferentiated mass just prior to the 
event. But research on eub-atomic particles shows a 
variety of elementary particles and forcea. The process 
of getting from an undifferentiated atate to a differen- 
tiated one, they reaaon, oust of have consisted of a kind 
of "cooling out." At the earliest stages of thia 
process, elementary particles and forces, aa we know 
them, did not exist because the energy produced by the 
concentration of matter was so extraordinarily high that 
they could not form or operate. Aa the concentration of 
matter decreased, elementary particles collided to form 
more complex combinations, held together by nore diverae 
forces. One can reconstruct the formation of the 
universe, in other worda, by examining the energy 
necessary to break apart or combine aub-atomic 
part idea. And one can infer the behavior of aub-atomic 
particles by examining the behavior of the universe. 
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Alice's problem wat that the didn't know either where ahe was or where 
she wanted to go. In the three examples that follow Alice's problem, it is 
clear that even if you know where you are and where you want to go the process 
of getting there is often more complex than it seems. The examplee all share 
the same logic, a logic so commonplace that we often don't recognise it, much 
less exploit it. The logic is essentially this: To get from a starting point 
(Seattle, the first choice in a decision tree, sub-atomic particles) to a 
result (Boston, the best outcome, a theory of the universe), we don't just set 
an objective and go there. We begin at either end end reason both wsys, back 
and forth, until we discover a satisfactory connection. In some instances, 
decision trees, for example, this logic is explicit and orderly; in others, my 
cross-country driving, for example, it is intuitive and disorderly. In both 
cases, it is "reversible."^ That is, we can't get from a starting point to a 
result until the logic works both ways, forward and backward. If I were to 
leave Seattle, heading east, intending to end up in Boston, I might never get 
there, because it happens that the interstate highway from Seattle doesn't go 
there. But if I mentally plan my trip by starting in both Boston and Seattle, 
searching for a satisfactory connection between them, my chances of getting 
from Seattle to Boston are markedly improved, though by no means certain. For 
analytic purposes, it doesn't matter whether I atart in Boston or Seattle, so 
long as I do both at some point and make sure that the route I choose from 
either end connects somewhere in the middle. 

Policy Analysis and Reversible Lofijc 

Policy analysis, whether practiced by academics, professional analysts, 
or policymakers, consists essentially of specifying alternatives, values, and 
outcomes for policy decisions. The utility of analysis lies not so much in 
thinking of proposals that no one has thought of before, but of disaggregating 
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choices into their constituent parte and aaaeeaing one alternative against 
another* The main rationale for policy analyaia ia that decisionmakers, hence 
the public, are better aerved if their judgements are informed by a thoughtful 
evaluation of elternativea* 

Thia view of policy analysis contains a number of questionable 
assumptions, many of which we will examine in due course* For the moment, 
let f s focus on the notion that analysis consists off evaluating policy options 
in terms of their expected effects* Say, for example, we were interested in 
finding ways to reduce energy consumption* The range of tools, or implements, 
available to policymakers might include (1) a purely voluntary program 
designed to demonstrate the costs of certsin kinds of energy consumption and 
the benefits of reduced consumption; (2) a program based on graduated utility 
rates designed to incre.ise the unit coets of energy as consumption increases; 
and (3) a program of mandatory building code regulations deaigned to force 
property owners to make changes that reduce energy consumption* These 
implements could be treated as elternativea by themselves or they could be 
combined in various waye to frame alternatives* The value of policy analysis 
lies in its ebility to specify what each implement consists of, what it might 
cost, and what its likely effect on energy consumption would be* Once this 
specification ia done, a policymaker could make an informed choice* 

The alert reader will aee a flaw in this logic* What exactly is this 
policymaker choosing? He or the is choosing a hypothetical cause~end~ef f ect 
relationship between an implement, or * bundle of implements, and an expected 
effect* If the specification is carried to the point of saying, for example, 
that "graduated rate achedule V can be expected to produce energy aavings 
'y, m we have established a hypothetical relationship between rates and 
consumption* What ve have not done is to reverse the logic end assess the 
cause-and-ef feet relationship from the point of view of the energy consumers 
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or the implementing agencies, asking what options they face* We would find, if 
we did this, that the population of consumers is heterogeneous* Some will 
repond rationally by making capital investments in energy conservation up to 
the point where the marginal returns in reduced consumption equal marginal 
costs of modernisation* Some will be unable to respond rationally for lack of 
access to capital, and will simply pay a premium for energy* Some will 
disconsect their utility meters* And some will organize a coalition of energy 
consumers to modify the rate schedule** These responses to energy conservation 
policy will present certain problems to the implementing agencies* They will 
produce an aggregate effect on energy consumption that may or may not be 
consistent with the effect that policymakers expected when they chose the 
graduated rate schedule* If the actual effects were consistent with 
policymakers* expectations, it might not matter in the short run whether our 
analysis had accounted for the possible responses consumers and implementing 
agencies* But the effects of policies are seldom exactly what we expect them 
to be* When the effects are not consistent with our expectations, we are in 
deep trouble if we haven't accurately portrayed possible responses to the 
policy, because we have no systematic uay of knowing what went wrong* 

Specifying alternatives and assessing their expected effects is only part 
of the analytic problem, in other words* It is like the first stage of 
constructing a decision tree, where decisions, chance events, and expected 
outcomes are arrayed in a logical sequence* The analysis is not complete 
ustil we have reversed the reasoning, starting at the outcome end and 
reasoning back to the first choice* Reversing the logic has two effects on 
our analysis* First, it provides insurance against unanticipated effects, so 
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that if things start to go wrong in the implementation process we have an 
intelligent response. But aecond, and sore importantly, it changes the 
contest of the policy options we reconaend. 

Policy analysts use terma like "iterative"* to describe this process of 
reasoning back a&d forth between first choices and expected effects. 
Regardless of what you call it, reversible logic carries an important message 
for both analysts and policymakers: Specifying the expected relationship 
between implements and their effects is only half the analytic process*** the 
forward mapping half, if you will. The other half consists starting with the 
choices confronting people at the "outcome" end end playing the consequences 
of those choices back through the sequence of decisions to first choices**- the 
backward mapping half, if you will. 

Policy Content and Reversible toxic 

When I presented the first v ere ion 6 of this argument about reversible 
logic, in the forji of a plea for backward mapping, friendly critics responded 
in at least two ways. One group made what might be called the "codified 
coebdot) sense" response. They would say (usually with a alightly defensive 
edge to their voice), "That's exactly how 1 thiuk about problems..., been 
doing it for years..., nothing very original there." Another response was 
"nice idea, but no practical utility." "It makes a certain amount of sense," 
these critics woui* say sympathetically, %ut you could never get a state 
legislator to think that way."' Leaving aside the question of whether the 
idea ie original (I went to some pains to explain not only that it wasn't 
original but that I had stolen it outright from Mark Moore), these two 
responses are revealing. One response says essentially that the idea is so 
commonplace it is hardly worth belaboring, the other says it's so novel 
ordinary people would never use it. Both responses have an element of truth, 
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and tberein lies the analytic utility of reveraible logic* It ia useful 
preciaely becauae it captures a common pattern of thought* But it alao raiaea 
problems of feasibility, aince regardleaa of how common the pattern of 
thought f it is not uaed systematically either by policymakers or policy 
analysts* 

Faced with a problem, policymakers frame aolutiona uaing implements over 
which th£l exerciae the greateat control* 8 Actors at different political and 
administrative levela control different implements* Each set of implements 
haa a limited range of effectiveness* The content of policy at any given 
level of the system is a function of the implements people control at that 
level end the effects they are trying to produce at other levela* The 
outcomes of policy are a function of how well implements at different levela 
mesh together to produce a result* 

At any given political or administrative level, people have atrong 
incentives to view the aucceaa of policy mainly, or entirely, in terms of the 
implements they control, disregarding the fact that the overall auccess of the 
policy dependa not on their implements alone but on the relationship b etween 
their implements and thoae at other levels* The result of these incentives is 
that people at different levels tend to focua on "parochial" aolutiona — 
aolutiona that are narrow in their effects and limited by the incentives that 
operate at that level* There ia no guarantee that thia interlocking system of 
parochial aolutiona will produce a result that anyone would regard aa a 
"aucceaa*" Nor is there a univeraal principle ordaining that any result which 
emerges from tbis system of interlocking solutions is a "good" result* The 
syetem* in fact, produces many failurea* 

Reversible logic provides an explicit way to anticipate the effect of 
parochial solutions on the out cornea of policy* People at different political 
and administrative levels may or may not recogniae that they operate in a 
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system of interlocking parochial eolutione* Their long-term aucceae depends, 
to a large degree, however, on their ability to anticipate th* actions and 
responses of people at other levels* This strategic sense ia relatively 
rare* even though it ia in everyone's self-interest to have it* This 
explains why reversible logic is both extraordinary and commonplace* When we 
see someone operating with a relatively sophisticated command of reversible 
logic, we think of that person as extraordinary* But the notion that people 
should learn to adjust their actions to the expected actions of others it so 
embarrasaingly simple it seems trivial* 

We would expect reveraible logic, the more it is used, to increase 
the likelihood that a policy will "succeed/ 1 from the standpoint of both 
parochial and external criteria* In mundane terms, using reversible logic 
means deliberately building into one's parochial aolution an anticipation of 
others 1 parochial solutions* 

Seen in these terms, policymaking and implementation are specialized 
forms of bargaining; policy analysis is the formulation of bargaining 
atrategies* The characteristic features of bargaining are that (1) no actor 
controls sufficient resources to determine another's actions with certainty; 
(2) the interesta of the actora are not identical, ao that conflict over ends 
and means is, to some degree* inevitable; (3) the actors have something of 
value to gain from staying engaged with each other, ao that to acme degree* 
they depend on each other; hence* (4) solutions to bargaining problems require 
"the formation of mutually consistent expectations" among people with a stake 
in the outcome* A good bargaining strategy provides a way of maximising 
one's own interesta, but it also provides a way of anticipating the actions of 
others* 
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A policy ia both an authoritative statement of what thou Id happen and a 
calculated judgment about what will happen* Like any bargaining strategy* 
policies must have sufficient flexiblity to allow for the difference between 
what ahould and what will happen* Policymakers make strstegic errors when 
they confuse their aspirations about what ahould happen with their calculated 
judgements sbout what will happen* Policy analysis works best when it puts 
calculated judgementa in the service of aspirations* The more careful the 
calculations that precede the construction of a policy (up to the point, of 
course, where the calculations begin to interfere with the likelihood of 
getting something done), the more likely it is that policymakers will 
anticipate the responses of other actors and factor them into the content of 
the policy* The more likely it is, in other words, that they will explicitly 
use reversible logic* 

Energy Conservation: A "Simple* Example 

To demonstrate how reveraible logic works, let's return to the energy 
conservation example* Energy conservation is a relatively simple case, first, 
because it can be hard led aa a problem of relationahipa among levels within a 
single governmental jurisdiction, and second, becauae it has a relatively 
clear outcome* that is, reduced consumption or a reduced rate of increase in 
consumpt ion* 

Assume that a municipal ly -owned utility delivers energy to all consumers 
in a city* The city also has a Building Department, one function of which is 
to enforce the city'a building code* The City Council naked policy for all 
city departmeuts, including ratea for the utility and mcdif icationa in the 
building code* The energy conservation iasue comes before the Council when 
the Utility proposes to invest in new electrical generating capacity to meet a 
projected increase in energy demand* Members of the Council reply that, 
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before the City invests In new generating capacity, it should st tempt to 
reduce consumption through energy conservation measures. The Council, and its 
analytic staff, undertake s review of options for reducing or controlling 
energy consumption. 

Table U shows a set of implements and their corresponding streams of 
action. The problem confronting the Council and its staff is how to construct 
e policy, composed of one or more implements, that reduces energy consumption 
or, at least, slows its rate of growth. 

Reading Table 1A from left to right we see a common policy analysis 
problem: a choice of voluntary, incentive-based, and regulatory implements. 
The effects of these implements depend on a number of parameters.^ The 
voluntary approach depends mainly on consumers' preferancaa for anergry 
relative to other gooda, captured in part by the relative price of energy. If 
we expect information on how to conserve energy to affect energy consumption, 
then we must assume that present demand for energy is not an accurate 
reflection of consumer preferences** that is, people would voluntarily consume 
less energy and more of something else if thay understood how to conserve. 
The incentive*baaed approach consists of a "gradient," in which the unit price 
of energy rises as consumption increases. It might also contain exceptions 
for particular classes of individuals or firms. Its effect on consumption 
depends on the price elasticity of demand for energy. Changes in the rate 
structure will affect energy consumption to the degree that consumption xs 
sensitive to changes in price and to the degree that the gradient or slope of 
the rste structure introduces incentives to conserve. The raeulatorv 
approach is based on building code requirements that are designed to reduce 
energy consumption. These requirements might be applied to new structures 
only, or to all structuree that undergo changes significant enough to require 
a building permit. This spprosch si so requires a decision, explicit or 
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Implicit, on how much inspection ia neceaaary for each unit of new 
construction in order to enforce the code. The effect of the regulatory 
approach depends on the rate at which new construction occura and the marginal 
cost of compliance with code proviaions. Building code regulation will reduce 
energy consumption, in other words, if buildings sre renovated or constructed 
at a rate sufficient to affect the aggregate demand for energy, if the 
Building Department can enforce the requirements reliably, and if the marginal 
cost of compliance with the energy conservation requirements 1* at least equal 
to the returns in reduced energy consumption. 

Evaluating these options ss mutually exclusive alternatives, based on s 
quick assessment of their features and the parameters sffecting their 
performance, we get something like the following results: The voluntary 
approach is likely to produce the lowest pay-off in reduced consumption of the 
three options, since it contains no incentives to conserve other thsn free 
information. It has a higher likelihood of being implemented than the 
regulatory approach but a lower likelihood than the incentive-based approach. 
The voluntary approach can be implemented by disseminating information, while 
the regulatory approach requires inspection snd enforcement. But the 
incentive-based spprosch reaches energy consumers more directly than the 
voluntary approach, through the rate structure, rsther than depending upon 
consumers to use infi mation. The incentive-based approach is likely to 
produce the highest returns in reduced consumption ss veil as hsving the 
highest probability of being implemented. The regulstory approach probably 
produces s greater reduction in coneumption than the voluntary approach but 
leas thsn the incentive-baaed approach, with the loweat likelihood of being 



ERIC 



15 



Forward/ Backward Happing Page 12 

implemented* The exact order of the options depend** of course* on the 
composition of the policies and the values of the parameters* But we can get 
a rough sense of the stakes from this quick analysis* 

If we were choosing among these options* as mutually exclusive 
alternatives, based atrictly on thia analysis* we would probably choose the 
incentive-based approach* There are uncertainties about the price elasticity 
of demand and the correct slope for the rate structure* but these 
uncertainties are a good deal less than those confronted in either the 
voluntary or the regulatory approaches* Furthermore* the incentive-based 
approach appears to maximise the degree of control the City Council exercises 
over rates and consumption* Rather than deferring to the taates of individual 
consumers* or to the regulatory akill of the Building Department and the 
vicissitudes of the real estate market* the Council can directly alter the 
choices of consumers by manipulating the price of energy* 

Up to thia point* we've done a relatively conventional analysis of policy 
alternatives* with perhaps a bit more attention to estimates of implementation 
than is usually the cane* The analysis has a kind of appealing comon~sense 
logic* Saying that the best way to get consumers to conserve energy is to 
give them a financial incentive to do so is a lot like saying that the 
shortest distance between two points is a straight line* 

Now let f s reverse the logic* turning to Table IB* Instead of starting 
with policy alternatives* specifying the parameters that effect their 
performance* and predicting their effects* let's examine energy consumption 
from the point of view of consumers and producers* 

Taking consumers as a point of departure* the first thing that's evident 
in that they are not a homogeneous group* There are large industrial 
consumers* for whom the decision to conserve initially means either reduced 
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owners and developers, for whom conservation initial ly means increased 
construction and renovation costs; and there are residential consumers * for 
who© conservation initially means increased prices for new housing, increased 
coats for renovation, and decreased consumption, with its attendant effects on 
living standards* Each type of consumer has somewhat different eteke? in 
energy conservation; their behavior in response to any policy will be a 
function of how they perceive those stakes* Furthermore, energy conservation 
policies set up choices for consumers* Different consumers face different 
choices* And their individual choices have collective consequences that are 
important to policymakers* 

From the consumers* point of view, the decision to conserve ia baaed on 
the price of energy relative to other consumption goods or factors of 
production, the coats aaaociated with conservation, and the likelihood of 
future returns on conservation* Aa the price of energy rises, the decision of 
whether to conserve becomes more apparent to consumers* But there are any 
number of reaaona why they might not choose to conserve* They might not have 
access to the technology necessary to conserve, the coat of capital may 
sufficiently high to raise doubts about the long-run returna on energy 
conservation, they might not believe that the price of energy will continue to 
lise, they might pass the increased coats of energy on to someone else* or 
they might alter consumption patterns and factora of production ao that they 
consume the same amount of energy but leaa of something elae* 

In order for energy conaervation policy to work it must exert a marginal 
influence on a myriad of consumption and production deciaiona* If we view the 
policy from the consumer's perspective! we must sak what policy implements 
would cause consumers to "tip" their decisions, on the margin, in favor of 
const .tion* In order to answer this question, we have to think in terms of 
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the value of consumption and conservation to varioua types of consumers and 
the vaya in which policy can affect consumption decisions* Taking this 
perapective f gives ua aomewhat different results than we got by looking at the 
problem from the perspective of the Council* We see immediately that if we 
can't influence certain key decisions (new construction! renovation* location* 
capital investment! etc*), we cannot expect energy conservation policy to have 
an effect* But we can alao see that there might be incentivea to conserve 
independent of any new energy conaervation meaaurea the Council might 
undertake* If, for example, purchasers of new commercial buildings and 
residences were to calculate energy coata in determining the real price of the 
structure, then they would probably demand lower energy coata* Thia, in turn, 
would mean that buildera would compete, not juet on aalea price, but alao on 
long-run energy coata™ juat aa automobile manufacturers compete on gaaoline 
mileage* If commercial real eatate owners and induatrial firma were to 
calculate the return on their investment that could be captured from reduced 
operating coata due to energy conaervation, then they might be willing to 
invest in conservation* If houaehold consumers could see how reduced energy 
consumption could result in the same or a better living atandarda, then they 
might be willing to alter their consumption behavior* All theae conditional 
propositions depend, of course, on the present and future prices of energy, 
relative to other gooda and factors of production, md on the availability of 
information about the future consequences of present decisions* The Council 
can, to some degree, control these implements* 

Baaed on thia analyaia, the role of information appeara to be more 
powerful than it waa when we took the "forward mapping'* perspective; but it is 
only powerful, we have learned, when it can be targeted on key consumption and 
inveatment decisions* General information about the value of conaervation is 
not likely to have much ex feet; specific informstion targeted on specific 
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consumers facing specific decisions may have a much larger effect. 

We can also see from this analysis that the presumed advantages of the 
the incentive-baaed system may not be what they aeem. If there is an 
incentive built into the existing rate structure for conservation* why might 
the Council want to adopt a graduated rate structure? Industrisl consumers 
face production* capital investment* and plant location decisions* in which 
the cost of energy is major factor. Large industrial consumers pay city 
taxes. The proportion of their business they choose to locate in the city is 
their decision* not the City Council's. The graduated rate structure might 
have the perverse effect of reducing total energy consumption by reducing the 
number of industrial consumers* hence the city's tax base. The sane argument 
appliea to commerical real estate developers. 

Building code regulationa also look different from the consumers' end. 
The effect of building code regulations* from this perspective* is to impose a 
mandatory increase in building construction and renovation costs* without 
regard for future returns on reduced consumption. If the regulations are 
based on accurate assumptions about the price of energy* consumer preferences, 
and returns on investment in conservation* then they will result in reduced 
consumption exactly equal to that which would have been produced without 
regulation. But these returns will be offset by the costs of enforcement and 
inspection. If the regulations sre based on inaccurate assumptions about 
price* preferences* and returns on investment* then they will result either in 
too much conservation or the same amount of conservation that would occur 
without regulation (again offset by inspection and enforcement costs). Too 
much conservation meant essentially thst the marginal costs *>f conservation 
exceed the returns gained from increased efficiency. 

This doesn't mean that regulation has no potential role in the Council's 



Forward/Backward Happing Page 16 

energy conservation s£rstegy* There will always be uncertaintiea abcut the 
rate of return on building technologies that result in conservation* There 
wil 1 likewise alwaya be unscrupulous developers who will st tempt to exploit 
consumers 1 lack of awareness of energy coats as a factor of the real price of 
housing by building shoddy housing or doing shoddy renovations* Taking the 
energy consumer's perspective* however, suggests that regulation, if it ia to 
be effective, can't be the aole implement of conaervation policy, aince it 
carries a high riak of perverse effecte* The role of regulation, it seems, is 
to set "threshold conditions," below which building standards should not 
fall, but to avoid imposing costs that have no future returns* 

Mow let's look at energy conaervation from the perspective of 
implementing agencies* The Utility, recall, initiated the discussion of 
energy conservation by requesting permission to seek financing for more 
generating capacity* The Council responded by suggesting conservation as an 
alternative to new capacity* The utility and the Council clearly have 
different views on the master of energy consumption* 

The Utility is a major public enterprise* Its performance is evaluated 
by how well it meets demand for energy, and at what price* Ita ability to 
meet these performance expectations depends, in turn, on how well it maintains 
and replaces its capital stock* From the Utility's point of view, requests 
for additional generating capacity are not just pleas for more energy, they 
are major capital investment decisions* These decisions are made hy balancing 
the revenuea produced by the exiating rate atructure againat current operating 
expenses and future plans for replscing or updating generating and 
distribution facilities* A proposal to substitute conservation for capital 
investment presenta the Utility with a major management problem* If the 
overall effect of conservation ia to reduce conaumption, holding ratea 
conatant, as might happen with the voluntary or regulatory approaches f then 
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the Utility facta lover revenues* If the effect of conservation ia to reduce 
overall consumption, but to iacreaee ratea for certain levela of consumption, 
aa might happen vith the incent ive<-based proposal, then the Utility mght face 
atable or increaaed revenues* Either vay f conservation introduces 
uncertaintiea into the Utility's revenue-expenditure calculations* We would 
expect it to respond to any conservation policy by trying to minimize theae 
uncertaintiea* 

Furthermore f reduced energy consumption presents certain logistical, or 
"load management/' problems for the Utility* Utilities typically meet their 
demand and price expectations by supplying energy from a number of different 
sources* A aingle utility might meet ita demand for electrical energy by 
juggling nuclear, foasil fuel, and hydroelectric sources, as well as by 
contracting with other utilities to buy and aell energy* Determining the 
right mix of energy aourcea, at any given level of demand, is a tricky 
management problem* The problem is even trickier when demand shifts" as it 
would if conaervation were working* It might involve reallocating demand 
among energy sources, renegotiating contracta with sellers of energy, or 
attempting to aell excess capacity to other utilitiea* 

Nona of theae problems ia insurmountable, but taken together they suggest 
that the Utility will respond to energy conservation policies by attempting to 
minimise their effect on capital investment and load management* Theae 
responses must be anticipated in any conaervation policy the Council 
formulates* 

A smart Council member, no matter how committed he or a he is to energy 
conservation aa an alternative to capital inveatment, would want to examine 
the consequences of reduced demand for the internal operations of the utility* 
Failing to do ao could mean that conaervation might be labeled "unsuccessful, 11 
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even if it wasn't. Suppose, for example, that energy conbarvation, by the 
graduated rate method, creates a surplus of energy, which the Utility then 
sella st s handsome profit" to s neighboring utility. Large industrial 
consumers, now paying higher rates, inquire during the Utility'a next rate 
hearing before the Council why these "profits" hsve not been passed on to 
rate-payers in the form of lower rstes. The answer, from the Utility and from 
pro-couaer vat ion Council members, would have to be, "because we're promot ; njj 
conservation, not lower utility rates." Is this where you would like to be 
if you were s pro-conservation Council member? Probsbly not. What would 
happen if the Utility were forced to take a loss on its ssle of surplus power? 

Or suppose the utility is engaged in a long-term capital investment 
program, gradually phasing out inefficient fossil fuel generating planta and 
substituting more efficient energy sources. One effect of reduced demand 
projections* the utility argues sfter the conservation plan has gone into 
effect, ha j been to slowdown the rate of capital replacement, effectively 
depriving rate-payers of the benefits of more efficient generating plants. 
How would you reply to this if you were a pro-conservation Council member? 

The point is not that the Utility, or its large industrial clients, will 
inevitebly oppose energy conservation or tvy to sabotage it, though they 
might. The point is rather that conservation policies create certain internal 
management problems for the Utility, given the incentive structure within 
which it works. If a Council member ia really interested in conservation as a 
policy objective, these difficulties will have to be anticipated, or the 
chances of a successful conservation policy will be severely reduced. Among 
the implements thst the Council could uee to sddress the Utility's capital 
investment problem ia to limit total capacity temporarily, but to authorise 
capital investments that would increase the efficiency of production within 
that limit. This would give the Utility an incentive to focua its capital 
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investment decisions on projects that promote conservation and that have 
direct returns to consumers, rather than on those that simply augment capacity 
on the assumption that increased capacity creates ita own demand* The Council 
might address the issue of "profits" from the sale of excess energy by 
stipulating that the proceeds from these sales be used either for investments 
that increase efficiency within existing capacity, or for reduced rates to 
consumers* 

Now consider the Building Department* The Department, unlike the 

utility, is a regulatory agency* Its performance is evaluated by bow well it 

enforces structural and zoning requirements* Its ability to meet these 

performance expectations Is predicated, in large part, on hov well it 

allocates inspectors to building sites, and hov effective those inspectors are 

at spotting potential violations* An important characteristic of such 

agencies is 'hat they control their workload by "rationing" services* 11 They 

respond to M cases" which are generated by external forces and frequently the 

12 

supply of cases exceeds the resources necessary to manage them* When this 
happens, front-line managers confront important discretionary choices* Do 
they allow bottlenecka and queues to develop, do they speed up their 
processing of cases (with reduced inspection time), or do they ask for 
additional resources? The actual effect of enforcement, then, depends heavily 
on how front-line managers and inspectors respond to new demands and 
variations in workload* 

For the Building Department, an energy conservation code simply means an 
increase in workload* If it comes with additional resources, it means hiring 
new inspectors as well as training existing inspectors and front-line managers 
in the requirements of the new code* If it does not come with additional 
resources, it means adding new functions to existing workloads, training 
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Inspectors and front-line managers in how to handle the additional work* In 
any event * changes in the building code preaent inspectors and front* line 
managers with a more complex array of activities to perform and, hence* with 
additional discretionary choices* 

A smart Council member* then* would want to have a clear picture* before 
the fact* of how the Building Department would allocate ita new enforcement 
responsibilities under the conservation code* what effect theae 
responsibilities would have on existing workloads* and how future vorkloada 
could be expected to change aa a function of both the new policy and the real 
eatate market* Failing to aak theae questions might mean that the code could 
subsequently turn out to be unenforceable* The point is not that the building 
department ia inherently resistant to energy conservation* though it may be* 
The point ia rather that conservation is one of many functions that have to be 
integrated into a coimaon inapection and enforcement system* The incentive 
atructure of the Building Department emphaaixea the orderly handling of caaes* 
One option available to the department* confronted with a new charge* is 
dimply to produce the same orderly flow of caaea at a lower level of actual 
inapection and enforcement* This response could well defeat the purpose of 
the conservation code* 

If the conservation code increaaea coata to conaumers* without regard for 
returns from conservation* and if it createa additional administrative 
workload* without neceaaarily producing a proportional increase in 
conaervation* then it aeems that regulation ia a relatively limited implement 
for accomplishing the Council's purposes* The main utility of regulation 
would seem to lie in eatabliahing certain minimum conditiona which prevent 
real eatate developera and builders from miarepreaenting the energy coats of 
new structures* This function has less to do with building code requirements 
than with information* since one can require that certain performance 
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charateristics of structures be accurately reported without neceaaerily 
requiring that buildinge be deaigned according to certain standards* In other 
words* the "regulatory* problem for the Council ia more a problem of 
information than one of eetting building standards* 

Notice* in Table 1A» that the voluntary alternative has no implementing 
agency attached to it* This presents a cowman implementation problem— where 
to put a function when no existing agency haa a presumptive claim to it* The 
optiona facing the Council are to creete an entirely new agency or to give the 
function to an existing agency, like the Utility or the Building Department, 
that has complementary functiona* The approach one would use to addreaa thia 
problem is an extension of predicting how an exiating organizationa will 
reapond to changes in policy* We would want to know how the information 
function would fit into the incentive structure of whatever organization we 
were considering, we would want to examine the policy in terms of competing or 
complementary functiona within the organization* and we would want to 
anticipate implementation failurea that might result from conflicts with the 
incentive structure and exiating functions* In the utility * how compatible 
would a voluntary program be with the organization** dominant function* the 
production and distribution of energy? In the building department, how 
compatible would the program be with the inspection and enforcement function? 
If we were to create a new agency to administer the program, how much 
influence would we expect that agency to have on the consumption of energy if 
it were isolated from the production-distribution or inspect ion*enf or cement 
functions? 
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The importance of these queation* only really becomea apparent when we 
take the backward napping view* Information* when it ia highly targeted, ia 
potentially sore effective than it appeared to be in the forward napping view 
becauae we can aee ita effect as a "tipping" device in the consumption* 
production* and investment decisions of energy consumers* But the question of 
where to locate the information function adminiatratively ia fairly subtle* 
It requirea some specification of what we mean by "information" and 
"targeting*" If by information we mean technical data on building and 
production technology* and economic analyses of their effects on energy 
consumption* then it is highly unlikely that a city agency would be a producer 
of such information* It might* however* be a disseminator of the information 
if it existed already and could be assembled in a form that was useful to 
coramrrcial consumers* If by targeting we mean affecting specific capital 
investment deciaiona* then the process of using information has to be 
initiated by the consumer* since there ia no way an administrative agency can 
track day-to-day investment decisions by firms* These definitions of 
information and targeting would seem to point to a modest technical assistance 
activity* underwritten by the City and focused on a few conspicuous cases* to 
demonstrate the returna from adopting certain energy-saving technologies of 
broad applicability* The rationale for public involvement is not to subsidize 
the tech <*<sy itaelf * since the returns on conservation accrue mainly to 
private firms and individuals* but to subsidise information in order to create 
a short-term competitive advantage for a few firms that can in turn be used to 
tip other firms into energy-saving investments* Since the Utility has no 
direct incentive to encourage conservation* it would aeem aenaible to locate 
thia function in a email fre-. -a tending organisation* ataffed by people with 
technical and economic expertise aufficient to evaluate the effecta of energy- 
aaving technology* The performance of auch an organization could be evaluated 
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directly by its ability to sell commercial client* on more efficient way* to 
uae energy. 

Information cau alao mean data on the energy coats of new reaidencea and 
on energy aavinga to owners of existing reaidencea from renovation and changes 
in conauoption. In thia instance, targeting means affecting the purchasing 
decisions of new-hooe buyers by providing estimates of energy costs and 
affecting renovation and consumption decisions by providing estimates of 
energy savings from specific changes. Neither ttte Building Department nor the 
Utility has a strong incentive to encourage conservation by these means. But 
it is poaaible to think of ways to attach energy conservation information to 
the purchase snd building permit processes, without adding signficantly to the 
coats of inspection snd enforcement. Where there sre standardized measures of 
energy efficiency, aa for example in the performance characteristics of 
insulation, mu 1 t i-pan* d windows, and heating systems, this information can be 
easily conveyed to prospective buyers of new residences snd to applicants for 
building permits to renovate existing residences. Builders could be required 
to report dwelling charactariatica that affect energy consumption aa part of 
the permit process, and thia information could be routinely made available to 
prospective purchaaera. Applicanta for permits to renovate existing 
residences could be given information on energy savings attributable to 
specific changes in dwellings. These tasks would seem to be quite compatible 
with the incentive structure of the Building Department. Neither of these 
measures could be expected to have a strong short-term effect on energy 
consumption, since energy costs sre one of many attributes thst people 
consider in purchasing or renovating a home. The rationale for this type of 
intervention is the same aa that for subsidising information to private 
firma — to tip the decisions of residential consumers in the direction of 
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energy conaervat ion by providing home buildera with an incentive to compete on 
energy efficiency and individuala with an incentive to include energy 
consumption in the calculation of coata of renovation. 

Reversible Logic t Reprise 

We've now done both the forward and backward lege of the anergy 
conaervation analyaia. Recall that the value of reversible logic ia not just 
that it helps ua anticipate implementation problems, but more importantly that 
it effects the way we frame and evaluate alternatives. On the forward leg, we 
started with a standard aet of implements; we then asked what external 
conditions would affect those implements, how implementing agencies would be 
expected to respond to the implements, to whom the implements were addressed, 
with what expected effect. On the backward leg, we atarted with a set of 
decisions that policy would have to affect in order to influence energy 
consumption; we then naked what outcomes would have to follow from those 
decisions in order to sustain a policy of energy conaervation, what external 
conditions would affect those decisions, how implementing agenciea would have 
to adapt to conservation, and finally what implements the Council could use to 
affect the decisions of consumers and implementors. 

On the forward leg, the incentive-based alternative seemed both more 
likely to be implemented and more likely to produce the desired effects than 
the regulatory alternative; either the incentive-based or regulatory 
alternatives seemed more likely to be effective than the voluntary 
alternative. On the backward leg we got almost the opposite result. 
Information seemed a more powerful device, and one more likely to produce the 
desired effect, when we looked at conaervation from the atandpoint of Key 
deciaions sffecting energy consumption. 
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Giving consumers a direct economic incentive to conserve through 
graduated rates turns out to be just as problematical* in its own way* as 
regulation* Regulations create problems for conservation because they set 
uniform standards* without regard for the economic returns from conservation; 
under the best of circumstances* they codify what energy consumers would do 
anyway if they were acting consistently with their own interests; under the 
worst circumstances* they levy economic penalties by requiring investment in 
conservation in excess of that which produces economic returns to consumers* 
Graduated rates* on the other hand* create disincentives for consumption 
above a certain level* even if the consumer is efficient* and they overlook 
the incentives for conservation that are built into any rate structure* In 
addition* neither the regulatory nor the incentive-based approaches accounts 
for the administrative uncertainties that conservation imposes on the the 
Utility and Building Department* 

What we learned on the backward leg was that energy conservation* in the 
aggregate* is composed of a myriad of decisions* taken by different types of 
consumers* These decisions are affected by the availability of new 
construction and production technology* the relative cost of energy as a 
factor of production* the rate of replacement* and the condition of existing 
housing stock* among other external factors* Policy works on the margin of 
energy consumption decisions* by "tipping" them in the direction of 
conservation* Information* if it is the right kind and if it is targeted on 
the right decisions* can be a more effective tipping mechanism than regulation 
or economic penalties for consumption* because it increases returns to 
consumers* Hence* targeted information on how to capture the economic returns 
from energy conservation is an important implement in any conservation 
strategy* 
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Does this analysis mean that the Council should choose information over 
regulation and economic incentives? Not exactly. What it suggests is that 
the Council, if it decides to pursue the regulatory or incentive~baaed 
spprosches, should do so vith the knowledge that these approaches contain 
perverse incentives thst could defeat the purpose of conservation. The 
•ns lysis also suggests that these approaches can be designed to anticipate 
perverse incentives. 

There are at least tvo ways to anticipate perverse incentives. One is to 
modify the implements themselves. We found, for example, that regulation 
could play an effective role in energy conservation if it focused more on 
disclosure of energy consumption characteristics of buildings and less on 
specifying the attributes of the buildings themselves. We slso found that sny 
implement had to anticipate the effects of conservation on administrative 
agencies— capital investment and load management in the Utility; workload and 
discretionary enforcement in the Building Department. In other words, we can 
increase the likelihood that a ny implement will work better by adapating it to 
what we know about the choices confronting individuals and organisations when 
they respond to thst implement. 

Another way to anticipate perverse incentives is to "hedge." Instead of 
viewing regulation, incentives, and information aa mutually excluaive 
alternatives, one can think of combinations of these implements, each 
compensating for weaknesses in the others. Some varisnt of the graduated 
rate scheme might, for example, result in decreased consumption, while at the 
same time resulting in incressed or stable revenues for the Utility. The 
danger of thia approach, from the point of view of the Council, Is thst it 
contains disincentives for firms to locate energy-intensive production in the 
city. A sensible response to this problem would be to focus informstion 
on those firms with the highest likelihood of relocating, demonstrating how 
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they could reduce consumption to compenaate for the effect* of increased 
rates. In others words, information can be uaed to anticipate the defects of 
graduated rates* 

Whether the Council chooses to pursue an energy conservation policy, and 
what form that policy will take if they do, ia not necessarily a function of 
what formal analysis tells them is the "correct" solution. If we were able to 
abstract the energy conservation decision from the Council's political 
environment, then we could posit a correct decision, based largely on 
normative economic theory. That solution might involve recommending no energy 
conservation measures at all. But we can't abstract the deciaion from its 
political environment. So the analytic problem is not so much recommending 
the "correct 1 * solution aa it is providing the Council with as sensible an 
assessment as possible of the stakes in choosing various implements to 
accomplish conservation. This sssessment requires that analysts understand 
not only the formal characteristics of various implements, but also hov 
individuals and organisations will respond to those implements. 

The Council's problem, in a nutshell, ia that it can only affect energy 
consumption by manipulating utility rates, building code requirements, and 
information. These implements are not sufficient, by themselves, to produce 
the effect the Council would like. Ia this sense, these implements sre 
parochial solutions to the energy conservation problem. In order to affect 
energy consumption, they have to be linked with adminiatrative implements*" 
capital atock, energy supply, and load management, for the Utility; inspection 
snd enforcement, for the Building Department— and they have to tip certain 
choicea by energy consumers in the right direction. The aucceaa of energy 
conservation policy depends on how skillfully the Council csn create a 
structure of incentives and controls that, on balance, reduces or limits 
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consumption* Constructing a policy, then, is like constructing a bargaining 
etretegy* It involves a series of calculated judgements about how 
organizations and individuals will respond to the choices presented to them by 
a policy* 

Touth Employment: & Complex Example 13 

The energy conservation example was "simple" beceuae it involved a aingle 
juriadictioo and it was designed to produce a aingle outcome* Most public 
policy problems sre not so simple* Tbey involve relationships among multiple 
jurisdictions and tbey are designed to produce multiple outcomes* Multiple 
jurisidictions snd multiple outcomes increase the complexity of implementation 
problems substantially* One task of analysis is finding ways to make this 
complexity more manageable* 

Employment ia a good example of a multiple-jurisdiction, multiple-outcome 
policy* All levels of government have a stake in employment* but no aingle 
level can affect employment without some sssiatance from the others* Each 
level controls something the others need* Policies initiated at the national 
level are elaborated and administered at the state and local level* Local 
labor markets have a substantial effect on national policiea* Policiea 
initiated by atatea and localities are constrained by those establiahed at the 
national level* Economic policiea set at the national level limit the effect 
of atate and local policiea* 

Employment policy haa many purposes, only one of which is to assure that 
people find joba* Some policiea" child labor lavs, for example** are 
intended to reatrict acceaa to the labor market for certain claaaea of people 
in order to protect them or to reduce competition with other claaaes of 
people* Other policiea*- regulation of wages, hours, snd working conditions* 
for example** are designed to affect the treatment of people who are already 
employed* rather than to make employment available to those who are not* Some 
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policies— unemployment inaurance and income support, for example*- are 
designed to soften the effects of unemployment. Other policies— lsbor 
exchanges and public employment, for example-" are explicitly deaigned to 
aaaure that people find jobs. Still others*- vocational education, for 
example-* are deaigned to prepare people for work but thoae who deliver these 
services are not themselves directly reaponsible for sssuring that recipients 
get jobs. 

Finally, employment policies have different target groups. They address 
the "cyclically" unemployed, or those temporarily out of work becsuse of 
sdverse economic conditions; the "structurally* unemployed, or those 
chronically out of work for lack of education and experience; and the 
"frictionally" unemployed, or those having difficulty either entering the 
lsbor msrket or moving from one skill level to snother for lack of acceas to 
training and experience. 

Taken together, these features-" multiple jurisdictions, multiple 
implements, multiple objectives! snd multiple tsrget groups-* make employment 
policy difficult to analyze. These features are also shared by a broad class 
of policies, making employment a good example for illustrating the utility of 
reversible logic with complex policies. 

For purposes of this example, let's focus on federal policies addresaed 
to the employment problems of young people, aged 16 to 24. Aa Table 2a shows, 
the main implements the federsl government has to deal with youth employment 
are (1) grants to atatea and localitieSi used to finsnce education, training, 
work experience, and public employment! (2) regulation of wagea, hours, and 
working conditions, designed to limit the type and amount of work young people 
can do; and (3) incentives for privste employers, in the form of wage 
aubaidies or tsx credits, designed to provide subsidised privste employment. 
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These implements are targeted in variety of vaya. Some grants carry 
conditions limiting participation to low-income youth and preacribing the type 
of activities for which funds can be used; others csrry only limits on the 
type of sctivity. Employer incentives carry income conditions and limits on 
duration of aubsidised employment. Regulations typically apply uniformly to 
all young people in a given age interval , with exceptions baaed on the size of 
the employer and the type of induetry. 

The major features of youth employment policy are readily apparent from a 
cureory reading of Table 2s. The feature that ie most apparent ia that the 
purpose of federal policy cannot be described eolely aa reducing unemployment 
smong young people, although that would be a tempting simplification. To be 
sure* a large amount of employment occura aa a reault of federal policy, and 
it is likely thst the rste of unemployment among young people would be higher 
if it weren't for federal policy. But it is slso true that the lsrgest 
determinants of youth unemployment are the mix of joba in the economy and the 
overall rate of unemployment, not federal policy. When there is sn abundance 
of jobs at relatively low ekill levele and the supply of labor ie tight 
relatively to demand, youth unemployment will be relatively low, regardleee of 
what federal policy does. In addition, many federal policies are deeigned not 
so much to reduce unemployment as to limit the conditions under which young 
people sre employed, redistribute employment opportunities, snd increase the 
quslity of lsbor force entrants. Wage, hour, and working condition 
regulations, for example, set limits on youth employment in the interests of 
protecting young people from exploitstion snd protecting sdult workers from 
displscement. These policies msy actually incresse unemployment among young 
people. Income-conditioned grants and incentives don't neceaaarily reduce 
unemployment when the aupply of labor is abundant relative to demand, but they 
msy mske low-income youth more competitive for the limited number of jobs thst 
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exist* Grants that are conditioned only on the type of activity* and not the 
income of the participants, don't neceaaarily reduce unemployment or 
redlatribute opportunities* but they do raise the quality of labor force 
entrant a* 

Unlike the energy conservation example* where we could be relatively 
confident that the policy we were analyzing waa designed to reduce or control 
energy consumption* we cannot aay with the same aaaurance that the purpose of 
federal policy toward youth employment ia to reduce unemployment* In fact* 
federal youth employment policy has several purposes: reducing unemployment* 
limiting employment conditions, redistributing opportunities, and increasing 
the quality of entrants to the labor force* These objectives are more and 
leas difficult to achieve* depending on labor market conditions* They often 
contradict each other* again depending on labor market conditions* It ia eaay 
to aay that, because theae objectivea are sensitive to external conditions and 
often contradictory in their effecta, the policies themselves don't make 
sense* Having concluded that the policies don't make sense* it Is equally 
eaay to say that we ahould not expect them to be vel 1- implemented* 

Such an analysis misses the significance of multiple policy objectivea* 
Taken by themselves, all the objectivea of federal youth employment policy are 
plauaiblp* They can all be "implemented*** in the sense that aingle implement 
can be manifested in decisions and organization* But success in 
implementation cannot be judged simply in terms of how well each objective ia 
achieved* To do so would produce results that no one would regard as 
acceptable* If the overall supply of labor were abundant relative to demand, 
for example, then increasing young peoples* acceas to employment without 
increasing the supply of jobs would mean forcing adults out of the labor 
market* No reasonable person would regard that as a "success/ 1 even If it 



ERIC 



30 



Forward/ Backward Mapping Page 32 

resulted Id lover youth unemployment. But if we could contrive a way to 
decrease youth unemployment by holding young people out of the labor force, or 
by expanding the supply of jobs, then ve might regard the policy ss 
successful. The point is thst successful implementation consists of trading 
atllA&lfi objectives against ass. another & achieve desired outcomes. The fact 
that the objectives often contrsdict each other is, by itself, unimportant; 
what*e important is whether the aggregate effect of policies addressed to 
different objectives is in accord with what policymakers are trying to achieve 
at any given time. 

"Trading" objectives, one against the other, is done both politically and 
administratively. For example, when market conditions shift, leaving 
the overall supply of labor abundant relative to demand, policymakers might 
deliberately choose to protect the sdult labor msrket by de-emphaeising 
programs designed to provide immediate acceas to privste jobs for young people 
and emphasising programs designed to hold young people out of the labor force 
(regulation, vocational education, public jobs). They might willingly accept 
the risk of higher short-term youth unemployment in the interest of limiting 
the impact of new entrants on the adult labor market. If labor market 
conditions shift the other wsy, they might choose the opposite strategy. In 
both instances, policymakers are emphasising some objectives and deemphaeising 
others in the interests of producing an aggregate effect. 

Trading is also done administratively through the use of discretion in 
the allocation of resources to activities. Federal administrators, for 
example, might choose to emphasise or de-emphasise enforcement of wsge, hour, 
and working condition regulations, depending on how seriously they perceive 
the problem of youth displacement of sdult workers. Or they might focus 
additional administrative attention on programa designed to hold young people 
in achool during period* of relatively high unemployment. State and local 
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administrator*, facing unfavorable labor market conditional might focua more 
attention on programs designed to slow down the rate of entry by young people 
into the labor market* Id tbaae instances, administratora are uaing their 
authority f vitbin axiating policies directed at multiple objectives, to 
achieve outcomes consistent with tbeir perception of existing labor market 
conditions* 

The queation ia not whether trading occura among multiple policy 
objectives, but how skillfully it ia done, with what kind of calculation, and 
vith vhat aggregate effect* If policymakers and administrators misjudge 
changes in the parametera that affect policy or fail to understand how certain 
implements work, trading among objectivea createa confuaion and failure* Thia 
preaenta an important role for policy analysts* A collection of policies 
directed at a complex problem ia like a atock portfolio* It ia a set of 
irvlements, the relative value of which riaea or falls in response to changing 
external conditions* Just as the management of a atock portfolio consists of 
adjuating the contents of the portfolio to maximise return, the management of 
multiple-objective policiea consists of adjusting the relative value of 
different policy implements to produce an aggregate effect* If we were 
required to make employment policy fr™* scratch in response to every shift in 
the labor market, for example, the i-c^l: would be chaos* The entire range of 
labor market policy objectivea woul' b$ ,pen to renegotiation every time the 
economy changed* What policymakers do instead ia to allow policiea to 
accumulate around a problem over time, and then make marginal adjuatmenta in 
thoae policies in response to shifts in the environment* Sometimes shifts in 
the environment require more than marginal changea, and substantial piecea of 
the portfolio are opened up for reexamination* Moat of the time, adjustmer 
occura by adapting axiating implements* Policy analysts can play a role in 
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this process* first, by focusing policymakers' attention on the whole 
portfolio* rather than on individual implements* and second, by anticipating 
the aggregate effecte of changes in the relative importance of implements* 
This role for analyaia ia especially important in light of the strong 
political and administrative incentives working against treating policies as 
portfolios and in favor of focusing on individual implements* Federal 
policymakers and administrators are inclined* for example* to define the 
purpose of grants to states and localities for vocational education* training* 
and work experience aa the production of employment for young people* without 
regard for other policies or labor market conditions* These programs are 
administered by two separate systems** the public education system and the 
employment and training system** which are structurally distinct from the 
federal to the state and local levels* They are evaluated mainly on the basis 
of how many young people they place in joba. Whether auitable jobs are 
available in local labor markets* whether young people are displacing low-wage 
adult workers* or whether vocational training is actually what young people 
need before they enter the labor market are questions left for others to 
grapple with* Incentives to private employers are administered as part of the 
income support and employment security system* a separate structure from the 
one that administers training and education* This policy is evaluated mainly 
on the basis of how many young people take unsubsidiaed employment after the 
tax credit or wage subsidy expires* Whether young people are filling jobs 
that unemployed adults could hold* whether employers are providing real 
training in return for the subaidy* and whether a young person's failure to 
take unsubsidiaed employment simply means that he or she hss made a rational 
choice to aearch for other employment are questions left for others to answer* 
The regulation of wages* hours, and working conditions ia administered by yet 
another syetem— the employment aecurity eyetem— which ia a federally* 
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mandated activity that ia adniniatered by atate agenciea. These policies are 
evaluated mainly on the basia of how well employer! comply. Whether the 
minimum wage atructure inhibita or encourages employera to hire and train 
young workera, whether limit* on houra and working conditiona adversely affect 
access to promising jobs* or whether existing regulations actually protect 
young workers from exploitstion by employera are queationa left for othera to 
answer. In other words* the structural aeparation of policies end 
sdminiatrative systems createa atrong incentive! to overlook aggregate 
effecta. A useful role for policy analysis is to knit the pieces back 
together and call attention to their separate effecta on aggregate reaulta. 

The forward leg of the analyaie, represented in Table 2a, then, looka not 
juat at imp lament parametera, and implementing organizations, but alao at 
the range of objectives and outcomes repreaented by aeparate policies. The 
effect of this kind of snalyaia ia to direct policymakers' attention beyond 
the queation of how well aeparate piecea of the system are working and toward 
the queation of whether the aggregate effect of the whole portfolio ia in line 
with their expectations. 

Trading among multiple policy objective! to achieve aggregate effecta ia 
more than just an analytic problem, however. It ia fundamentally a political 
process. Policy adjuata to changea in the environment and to variation* -mong 
regions through the exercise of political and administrative control. At any 
given level of government, elected officiala and adminiatratora adapt to 
changea in the environment by emphaaixing some implements snd objectives and 
deemphasising others. In employment policy, fot example, different political 
juriadictiona are characterized by different unemployment rates, labor force 
characteriatics, induatrial baaae, and labor market atructurea. Every 
implement of national employment policy reliea, to one degree or another, on 
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lever-level political juriaidictiona to "adjust" national policy to local 
conditiona* Thia adjuatment ia no re than a rational adaptation of policy to 
different regional or local conditiona* It ia a deliberate engagement of the 
political incentives of lover~level juriadictions in the aervice of national 
objectives* So f again in the language of employment policy, the federal 
government is not simply contracting with states and localities for 
administrative aervicea when it delegatea authority to adminiater education, 
training f regulation, and private incentives* It is also making policymakera 
and administrators at the state and local level, in part, responsible for 
trading among objectives and producing outcomes* 

On the forward leg of the analysis we treated statea and localities 
essentially as administrative extensions of the federal government* This was 
a convenient way of specifying the connections between implements, parameters, 
implementing agencies, and outcomes* It is exactly what we did in the energy 
conservation example when we initially treated the utility and the building 
department as if their sole function were to implement energy conservation* 
This view of implementation ia a useful analytic device, but it should not be 
confused with an accurate portrayal of how implementation actually occurs* It 
represents, at best, only half the process of implementing policy* The other 
half consists of the adaptive reponses of implementing agencies and lover* 
level jurisdictions to changes in policy* In the case of multiple-objective, 
multiple-jurisdiction policies theae adaptations are much more complex than 
they are in single-objective, single-jurisdiction policies* 

In the aingle-objective, aingle-juriadiction caae, we approached the 
backward leg of the analysis by focusing firat on specific deciaiona that 
could be the targeta of policy* and then playing out the consequences of these 
decisions for implementing agenciea and policymakers* In the multiple* 
jurisdiction, multiple-objective caae, we are presented with at least two 
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additional sources of complexity* First, implementing organisations are 
netted within political jurisdictions, ao we're not just analysing how 
organisations night respond; we are also analyzing how political jurisdictions 
will respond* Second, the parameters that influence policy differ from one 
jurisdiction to another. So we would expect responses to vary from one 
jurisdiction to another* 

In the youth employment caae, then, we must account not only for how 
young people, achool aystems, employment training organisationa, regulatory 
agencies, and employers will respond to policies initiated from the federal 
level* We must also account for how state and local governments will affect 
the responses of these implementing organizations* Furthermore, we must take 
account of variations among states and localities in the parameters that 
influence policy; unemployment, labor force characteristics, industrial mix, 
and labor market atructure* 

As in the energy conservation case, turning the problem around forces a 
more detailed specification of precisely who youth employment policy is 
intended to reach, and with what effect* One group might be labeled the "high 
risk' 1 population, or young people distinguished by high unemployment and low 
participation in education and training* For this group, choices are limited; 
their limited involvement in both education and work means that they enter the 
labor market with limited skills snd experience relative to other people their 
age. Another group might be labeled the "transitional 1 * population, or young 
people distinguished by a high rate of joint participation in achool and work, 
a high rare of job turnover, and a gradual atabilising of labor market 
participation with increaaing age* For this group, choices sre abundant, but 
they are likely to make thoae choicea in a aerial fashion, moving from one job 
to another, and from one education or training program to another, taking 
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frequent apella of voluntary unemployment, until they find a at'able career* A 
final group night be called the "low rials** population, or young people for 
whoa school ia their main activity up to the point where they enter the labor 
market with a akill that provider them a relatively atable career path* This 
group haa moat of the choicea available to the transitional population but 
doesn't exercise them, moving instead from schooling aa a primary activity to 
work aa a primary activity* 

Labor market data auggeat that the high risk population accounts for a 
relatively email proportion of youth unemployment,*^ while the largest 
proportion ia accounted for by the transitional population* Furthermore, 
labor force participation haa been rising consistently over the past two 
decadea for all port ion a of the youth population, except minority males, for 
whom labor force participation has declined significantly**^ These trends 
mean, in effect, that the transitional population haa become the predominant 
group, the low riak population haa declined in size, and the high risk 
population, while it haa not increased dramatically in aize, has become 
increaaingly male and minority* 

Seeing the problem in this way auggeata that youth employment and 
unemployment mean significantly different things for different populations* 
The high risk group cornea aubstantial ly from minority, low income familiea* 
For this group, the income foregone by participating in education and training 
ia a aignificant fraction of family income, the returna from young peoples' 
work sre likely to be a aubatantial fraction of family income, and hence, the 
coata of both education and unemployment among young family members are likely 
to be high* At the aame time, the long-run returna from participation in 
education and training for thia population are likely to be aignificant, both 
for the individuala themselves (in increased income) and for society at large 
(in decreaaed dependency). These conflicting incentivea help to explain why 
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unemployment it such a aerioua problem for this population. The immediate 
returns from work are a strong incentive both to enter the labor market and to 
underinveat in education and training. Hence, participation in the labor 
force means high unemployment, weak attachment to school, and a gradual 
"cooling out* 1 of expectationa that results in s decline in labor force 
psrticipstion for some. Unemployment, or non-participation in the lsbor 
force, become chronic. But because the high risk population constitutes s 
relatively smsll frsction of the totsl youth population, reducing unemployment 
for this group does not signif icsnt ly decrease the oversll youth unemployment: 
r.te. 16 

The treaeitional group comes from sll income levels, but it is largely 
made up of young people for whom work ia a matter of preference rather than 
economic necessity. For the largest portion of this group, the income 
foregone by participating in educstion and training is a relatively smsll 
fraction of family income; the returns from young peoples 1 work signif icsntly 
incresae their discretionsry income, but constitute s relstively smsll share 
of family income; hence, the costs of both educstion and unemployment are 
likely to be low. For the transitional group, labor force participation ia 
explained less by family income and more by the relative value of school snd 
work, as perceived by the young peraon at any given point in time. Schooling 
ia partly a conaumption good, valued for its immediate appeal relative to the 
income from work, and partly a longer-term inveatment in human capital. 
Hence, unemployment ia likely to be much more affected by the perceived short* 
run and long-run value of education and training. Young people in the 
transitional group are much more likely to take themselves out of the labor 
market, or to reduce the amount of time they spend working, if they perceive 
education to be valuable in producing future income. The coata to them and 
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their families, in foregone income, are lower than for the high risk group. 
Because the transitional population constitutes a relatively large share of 
the total youth population, reducing unemployment for this group is likely to 
significantly decreaae the overall youth unemployment rate. Unemployment can 
be reduced in this group by increasing the proportion of young people who 
prefer schooling to work, by increasing the proportion of labor market 
participants who are employed, or both. 

Increasing the proportion of young people who prefer schooling to work 
means, essentially, increasing the low risk population. For the low risk 
population, the income foregone by participating in education and training is 
perceived to be small relative to the immediate and long rue value of 
education and training. This might be true regardless of family income, but 
the proportional burden of foregone income is higher for low income families 
than for middle and upper income families. In order for young people to 
withdraw altogether from the labor force and pursue education and training 
exclusively, the value of education and trsining— both as consumption goods 
and as investments in human capital** must be perceived to be high. Part of 
the shift in the youth population from the low risk group to the transitional 
group can be explained by a decline in the perceived value of education and 
training. 

Seen from the perspective of young people, the stakes of youth employment 
policy are different than they were from the perspective of policymakers. 
Work, in itself, is not necessarily the solution to the problems of the high 
risk population; reducing the opportunity costs of education mad trsining 
appears to be % more plausible solution. This can be done by increasing 
family income, by increasing the short -run vslue of schooling, or by ptoviding 
opportunities for joint pursuit of school and work. By the same token, 
unemployment in the trsnsitionsl populstion is not necessarily a serious 
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problem, if it results in greater incentives for young people to shift their 
preferences from work to schooling and if schooling has a long-tern pay-off. 
In order to affect the preferences of the transitional population, however, 
schooling first has to be made attractive as a consumption good and then 
effective as an investment in human capital. Otherwise, this population has 
no incentive to forego the discretionary income that work produces in favor of 
more time in achool. 

In the energy conservation case, the problem was how to tip investment, 
production, and consumption decisions for various typea of consumers in favor 
of conservation. In the youth employment case, the problem is how to tip the 
labor force participation, education, and training decisions for various types 
of young people toward employment prospects that have a high likelihood of 
succeaa. For the high riak group, solving the employment problem involves 
reducing the opportunity costs ot schooling, so that young people in this 
group have the same options to pursue education and training as those in the 
low risk group. For the transitional population, solutions involve making 
education more attractive as a consumption and investment good, so that young 
people in this group resolve the trade-off between discretionary income gained 
from work and time spent in schooling in favor of reduced labor force 
participation. For the low risk population, solutions involve not increasing 
the incentives to trade time in school for discretionary income until 
prospects of employment are relstively high. For the high risk group, 
unemployment is s serious problem, but it is not necessarily one that can be 
solvad by employment; it is more likely to be solved by decressing the 
opportunity costs of educstion and training. For the transitional and low 
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risk groups, unemployment may be a positive incentive to reduce labor force 
participation, but the longer term solution is to make schooling more 
attractive. 

In other words, youth employment is s significantly different policy 
problem from adult employment. For the youth population the trade-off between 
work and schooling is the key decision. For the adult population this trade- 
off is less important, although still present. Consequently, institutional 
structures play a more immediate role in determining the outcomes of youth 
employment policy than they do for adulta. Young peoples 1 preferences for 
work and schooling are shaped to a large degree by how effective schools are 
in communicating their value to young people. For adults, schooling is an 
alternative to work but a less important factor in labor market decisions. 
This mesns that a significsnt portion of the youth employment problems lies in 
the institutional forces that shape young peoples* preference for work over 
school. This portion of the problem cannot be solved by making jobs available 
to young people or by making it easier for young people to enter the labor 
force. In fact, these measures probably aggravate the problem to aome 
degree by making labor market entry easier for the transitional population 
and by removing pressure from schools to respond to that population. 

As in the energy conservation case, the outcomes that one would expect to 
follow from youth employment policy vary by the target group. For the high 
risk group, it seems plausible to expect that policy should reduce the 
opportunity costs of education and training to at least the level of those for 
the middle income population, ao that young people have an equal incentive to 
pursue schooling as an alternative to work. For the transitional population, 
it seems plausible to expect that policy should offer no direct incentives to 
substitute discretionary income for education, and that it ahould strengthen 
the appeal of education aa both a consumption good snd ss a long-term 
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inveatment. For the low-risk population, it it plausible to expect that 
policy should offer no direct incentive to substitute discretionary income for 
education. Nor should policy offer sny direct incentive to displsce edult 
worker a with young workers from any population. 

Moving back one level, to implementing organization*, the full effect of 
multiple jurisdictions and multiple objectivea becomes clesr. While it is 
possible to say, from the national level, what the important target group* 
ere, what the key deciaiona are, and what plausible out cornea one might expect 
to follow from national policy, virtually all the capacity for identifying 
tfrt§fi group* &0i influencing their decisions resides a£ local level. So 
the implement st ion problem, from the nstional level, is how to mobilize the 
capacity of statea and localities in the aervice of national objectivea. Thia 
problem ia more complex than the single-jurisdiction problem in three 
respects: First, atatea and localities have independent euthority and 
different political incentivea than the federal government. Hence, they 
cannot be expected to view the preferred outcomes of employment policy in the 
same way as the federal government. Second, the parametera affecting 
employment policy vary aubatantielly from one setting to another, making a 
reaaonable expectation in one aetting an unreasonable one in another. 
Settings thst heve high rstes of cyclical sdult unemployment, for example, 
ahould not be expected to addreaa youth employment problems with the same 
level of intensity ea those that have lover ratea. Third, the inatitutional 
cspacity within juriadictione— achoola, training organisations, community 
colleges, employers, etc.** variea widely. In the single-jurisdiction esse, 
the problem was how to get an organisation to reapond to a policy, while at 
the aame time minimising the effects of the policy on ita internal operationa. 
In the fcultiple-juriadiction, multiple-objective cave, the problem ia hjat to 
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aet lover level fariedtctlone to trade one aolicv oblaetive atfainat another 
a wav that produces aaeraaate affects consistent with national policy. Notice 
thst we ■■■one lower-level jurisdiction will trede objective*, rsther then 
sssuaing that ell jurisdictions will trest sll national objectives ss equally 
binding. Fsiling to do so mesne thst we make the conceptual error of treating 
separste political jurisdictions ss if they were sxteneions of s single 
jurisdiction. 

If we chsrscterize imp lament st ion ss trading among objectives, then it 
makes sense to think of the responses of implementing organizations in terms 
of performance on the outcomes that policymakers regard as important, rether 
than compliance with specific provisions of nstional policy. Focusing on 
compliance, to the exclusion of performance, could result, es noted earlier, 
in s number of perverse consequences that undermine the overall effect of 
policy. For youth employment policy, it is espscislly important thst 
implementing orgenizstions reflect the trade-offs between youth snd adult 
employment snd between schooling snd work for the youth population in their 
operating decisions. Decisions that result in young people displacing adult 
workers, regsrdless of how effective they sre in their own right, don't 
incresse sggregste employment. Decisions that result in more opportunities 
for young people to trsde participation in school for discretionary income, 
regardless of whether they produce mors youth employment, don't necessarily 
increase the long-term employment prospects for young people. Left to their 
own devices, separste organizations charged with education, training, job 
placement, and enforcement of employment stsndsrds, will go on producing (or 
not producing) whstever is required to keep the flow of resources going, 
regsrdless of its sggregste conssquences. The incentives thst make these 
orgsnizations work in sccord with some lsrger design reside in the political 
structure st the locsl, stste, and fsdersl level. Successful implementation 
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of national policy requires that lower level political jurisdictions exercise 
sufficient authority to make the aggregate consequences of eeparete implements 
in separate organ i ss t iona correspond to national objectives. Hence, it is in 
the interests of the federal government to use its influence to create 
stronger lateral control st lower levels, cutting across multiple implements 
and implementing organisations, and to get lower level governments to commit 
themselves publicly to sggregate results. But in creating stronger lateral 
control at lower levels, the federal government gives up a degree of vertical 
control over compliance with the apecific requirements of separate implements. 

From the federal level, then, the important strategic deciaion is how 
much vertical control to exercise on what subjects and how much lateral 
control to create st lower levels. The main feature of federal policy toward 
youth employment, which is clear from Table 2A, is that it is composed almost 
exclusively of vertical lines of authority, each with a sepsrate 
organisational base st the stste end locsl level, end very little latersl 
control. Vocstionsl educstion policy, sddressed primarily to the transitional 
and low risk populations, creates a vertical structure from the federal to the 
state and local levels. This structure is distinct not only from the 
employment security end employment training systems, but it is also 
structurally distinct from the educational system in which it nominally 
resides. Employment security policy, which addresses all youth populations 
throu&h the labor exchange, unemployment compensation, and regulatoiy systems, 
follows a different vertical structure from the federal to the state level. 
Employment training policy, which deala excluaively with the high risk 
population, follows yet another verticsl structure, this one bssed largely on 
direct federal-local relstions. In this structure, there are virtually no 
incentives for lstersl control st the state or locsl level, hence, no 
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incentives to viev the out cornea produced by separate a t rue t urea in relation to 
each other* Vocational achoole and community colleges produce large numbers 
of people trained in skilled occupations without regard for their affect on 
the adult tabor market* The employment training and employment aecurity 
systems administer special programs designed to place high riak young people 
in long-term joba, but maintain only a marginal relationship to the vocational 
schools* The employment training ayatem adminiatera a large number of 
programs designed to provide high school equivalency training to high riak 
youth, but maintains only a marginal relationship to the educational ayatem* 
Viewed from the top, or from the forvard mapping perspective, this seems to be 
a plausible portfolio of implements and organisations* Viewed from the 
bottom, or backward mapping perspective, the system ss s whole appears to be 
less than the sum of its parts* There are few mechanisms at any level of the 
ayatem to make- explicit trade-off a among competing objectives or to make 
organisations with different missions orchestrate their decisions around a 
conaon set of outcomes* Hence, there is no way to judge, from the federal 
level, whether the aggregate effect of federal policy bears any relationship 
to what policymakers would like to achieve* 

One way for the federal government to address this problem of lateral 
control is to introduce incentives for atatea and local it iea to make trade- 
offs among key objectivea explicit, public, and politically binding* Some 
portion of federal granta for vocational education could be conditioned on 
meeting locally-defined occupational targeta, juatified in terms of locsl 
lsbor market demands, the output of competing programs, snd entry level skill 
requirements* Work experience and aumer employment progrtma for high risk 
youth could be conditioned on contrscts between the school system and the 
young peraon to maintain aome level of academic progress, and on contracts 
between employment draining system and the vocational education ayatem to move 



forward/ Backward Hipping Page 47 

'a certain number of high riek youth into vocational program*. Incentives to 
employers to hire high riak youth could be predicated on a three-way contract 
between the school •> the employer* and the young pereon, tying the tube id y to 
eome level of academic performance. In each case* the expected effect of 
these implements is to get one part of a complex delivery system to 
acknowledge explicitly ita relationship to other parts, and to make that 
relationship work for some individual. These may not be the best implements, 
but they illustrate how one level of government can use conditional grants and 
subsidies to generate incentives for lateral control within another level. 

Reversible Logic; Reprise 

The difference between the simple and the complex case, then, is the 
introduction of multiple jurisdictions and trading aatong multiple objectives. 
On the forward leg, implements translate into distinct organizational paths 
extending across jurisdictional boundaries, producing outcomes st some level. 
But there is nothing in this snslytic view to suggest ho*r these vsrious 
implements produce sggregate effecta, or what policymaker* can do to influence 
those effects. In order to address this question, we had to turn the system 
around and ask, first, what decisions policy oust influence in order to have 
any effect, second, what the stakes of those decisions are for various target 
groups, third, how policy sffects those decisions, fourth, which 
jurisdictionsl level has the cloaest proximity to those decisions, and 
finally, how policymakers can maneuver political jurisdictions into making 
explicit trade-offe among objectives to produce results that are, at once, 
consistent with national objectivea and with variable local condition. 

From the forward mapping perapective, the problem is finding a collection 
of implemeota that ia likely to produce the effect that policymakers want. 
From the backward mapping perapective, the problem is finding a aet of 
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decisions thst policy csn influence end specifying bow policy cen tip those 
decisions in the deeired direction. Forward mapping stresses what 
policymakers control; bsckward napping stresses the margins 1 influence that 
policy exercises over decisions by individuals and organisations. If we were 
to look at policy decisions only from the forward mapping perspective, we 
would consistently overestimate the degree of control policymakers exercise. 
Policymakers tend to see the world through the lens of the implements they 
control; they solve problems by spplying parochial solutions. But the success 
of policy depends on more than choosing the correct combination of implements; 
i, depends as well on conditions outside the control of policymakers snd on 
decisions over which policy exercises only a marginal influence. In order to 
be good strategists, policymakers have to calculate the consequences of their 
actions from the point of view of the decisions they sre trying to influence. 
This is the perspective of backward mapping. 
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X use the term "parameter" consistently with one of its mesnings, which 
is a constant in s particular calculation that csn be varied in other 
calculations. The ten can also be used to mesn any meastresble factor that 
helps to define a system of relationships. The former ae suing helps to 
distinguish in policy aalysis between those factors considered "constant** for 
purposes of a particular analysis* but not necesssrily iusune to influence by 
policy. 

^Michael Lipsky, Straafc-Leval Bureaucracy (New York: Russell Ssge, 1980). 
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Stephen Rosenthal* Managing Government Operations (Clenview, 111: Scott, 
Foresman, 1982), Chapter 11, *%sse Management end Policy Implementation," 210- 
232. 
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Department of Labor, 1980, Table 4. 

**0ne study based on 1975 date estimates, for example, that "since nonwhites 
are s relatively small frsetion of the teenage population,... lowering the 
unemployment rste of the nonwhite group to (that of] the white group*..would 
only lower the unemployment rste for sll out-of-school male teenagers from 19X 
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